Introduction
The cultivation of imaginal disc fragments in vitro revealed that their determination state is unstable in the regions of "weak-points" -the sites where the "Trans-Determination" events frequently occur during regeneration [1] . It was shown that trans-determination is taking place in "blastema" -localized cell groups with increased levels of proliferation [2] . We showed that blastema proliferation is regulated by JNK signaling [3] . Analysis of the cell cycle structure demonstrated that the cell cycle is altered in regenerating and transdetermining blastema -S phase becomes longer than anywhere else in development [4] . The blastema rejuvenation events are absent in regeneration as well as in transdetermination [5, 6] . It seems that the compartmental identity in blastema is not stable [7] and the compartment border can develop de novo [8] . Ectopic Wingless expression in imaginal disc mosaic clones can induce transdetermination-like events [9] . This "ectopic" approach gave a possibility to perform micro-array analysis of the genes affecting transdetermination process [10] . The main classes of genes discovered were: lamina ancestor, Notch signaling genes, Polycomb and Trithorax group genes and the genes regulating chromatin states.
Clear parallels exist between trans-determination in drosophila and trans-differentiation in vertebrates [11] : both are induced after tissue injury and involve histological and cell fate changes. Similarity of leg-towing trans-determination and liver-to-pancreas transdifferentiation concern: close developmental origin, external signal inducing different fates of organ pair in normal development and the ability to induce both phenomena by ectopic expression of one selector gene [11] .
Overexpression of the ey (eyeless) eye master gene in different tissues leads to formation of ectopic eyes [12] . Expression of retina determination transgenes (toy, ey, eya and others) above threshold levels is sufficient for ectopic eye formation in any tissue [13] [14] [15] [16] [17] [18] . However, a recent study showed that ectopic eyes could only be induced in a defined region of imaginal discs. Some of those points coincide with the weak points of transdetermination [19] . This suggests that the ectopic eye system may be used as a model to examine cell determination fate change. In this work we attempted to identify dose-sensitive modifiers of ectopic eye formation in the wing. Our goal was to determine whether such modifiers exist and how many may be identified in the second chromosome of Drosophila melanogaster. 
Experimental Procedures

Results and Discussion
Ectopic eyes were induced by expression of the UAS-ey.H transgene using the 1096-GAL4 driver. In these conditions, some cells of wing discs change =TRiP.JF01196}attP (induced by the same driver 1096-Gal4) instead of the deletion. Since no influence on the size of ectopic eyes was detected, we concluded that Nipped-A is not responsible for the ectopic eye enlargement. Similar experiments were performed with RNAi constructs of d4 and CG10465 genes and no effects were found. The test of sxc 6 and sxc 1 alleles showed that the sxc 6 allele causes enlargement of ectopic eyes similar to that observed for deletions, while the sxc 1 does not. There are two possibilities: 1. the existence of a second site modifer in sxc 6 chromosome causing the effect observed, 2. the effect of sxc alleles on ectopic eye formation differ from that in normal development, where they cause pupal lethality. We therefore analysed the effect of the RNAi-sxc silencing construct (P{GD6968} v18610) on ectopic eye formation in the genotype 1096-GAL4; UAS-ey.H/UAS-RNAi-sxc. As shown in Figure 1B , the ectopic eye in this case is larger than a control one, arguing that sxc itself, but not a different second site modifier, is responsible for the observed modification.
The sxc gene encodes for O-linked N-acetylglucosamine transferase, belonging to the class of Polycomb (PcG) proteins, participating in homeotic gene silencing, maintenance of stem cell identity, and genomic imprinting [20] [21] [22] . According to the data [23] surviving sxc 3 /sxc 2637 transheterozygotes rescued by either drosophila or hyman sxc + have ectopic wing vein material. This shows sxc has a focus of action in the wing. Data of a paper [24] showed that sxc mutation affects the patterns of expression of the other Hox genes further, supporting that sxc has a function in the normal wing disc development.
The sxc 1 allele carries a nucleotide substitution resulting in a STOP codon at the 894 amino acid position of Sxc protein. The protein itself is 1059 amino acids long, so the sxc 1 mutation is predicted to only truncate the C-terminal 165 amino acids. The sxc 6 allele carries a substitution AGàAA at the acceptor splice site of the fourth intron. This leads to the putative addition of polypeptide fragment VRFYLNIYTNISFIVHICKICIVCAAIWEIFLRLSVVWKKPRYV to the protein sequence encoded by the third exon. The search for homologous protein sequences indicates that the homologous sequence RICIVCAAIWEIFLRPSVVWKK exists in Drosophila erecta, while in the more closely related species Drosophila simulans and Drosophila yakuba the homology is weaker. We conclude that the fragment potentially added to Sxc protein sequence in sxc 6 is not evolutionary conserved and most probably lacks any function. Therefore, the Sxc protein encoded by sxc 6 allele maintains only the 183 N-terminal amino acids of normal Sxc protein. According to the ExPASy database, the Sxc protein contains 9 repeats of IPR001440 domains (Tetratricopeptide TPR-1) in 118-491 amino acid positions. This domain is responsible for the interaction of multi-protein subunits of complexes in different organisms. TRP repeats are intact in the case of sxc 1 allele, but are partially defective in the case of sxc 6 . The domain PTHR23083 that is situated at the position 36-737 amino acids is specific for glycosyl transferases -the class to which Sxc belongs. This domain is not destroyed in sxc 1 , but is partially defective in sxc 6 . Therefore, the relative positions of domains and their defects are consistent with the observation that enlargement of ectopic eyes is seen in sxc 6 , where both 2, brahma (brm) and osa dominantly modified the frequency and area of wg-induced leg-towing transdetermination [10] . However, in this whole genome microarray study of the genes expressed at the transdeterminations areas, no change of the sxc expression level was detected. Thus, the system of leg-to-wing transdetermination significantly differs from the system of ectopic eye generation that we are utilising. Among 2-chromosome Polycomb members it is only sxc that gives dose-sensitive effect on ectopic eye formation in the wing. It is also known that sxc mutation could change the pattern of expression of other Polycomb genes [24] . The sxc gene is probably a good candidate for further biochemical analysis of protein complexes participating in transdetermination events in Drosophila.
We would also like to mention that in the large deficiency screen of [25] the dose effect on the telomere silencing was observed for Df(2R)M41A4 (covering sxc), but it has not been discussed further by the authors. The deletion was tested in our screen and showed the effect of ectopic eye enlargement suggesting that there may be something in common between those two phenomena.
